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Arrangement having a switched-mode power supply and a microprocessor 



(54) 

(57) In an arrangement comprising a switched- 
mode power supply with a control loop and a microproc- 
essor, the switched-mode power supply has a normal 
mode and a low-power mode with a burst mode. The 
microprocessor is connected via an output to the control 
loop and uses this to control the burst mode of frie 
switched-mode power supply directly The control loop 
of the switched-mode power supply monitors, in partc- 



ular. a secondary output voltage, so that ttie output of 
the microprocessor is connected to the control loop, for 
example via a sinple resistor network or a transistor 
stage. The clock frequency and the duty cyde of the 
burst mode are permanently stored in the microproces- 
sor and can be defined for the switched-mode power 
supply directly, for example using TTL logic. 
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Description 
BACKGROUND 

[00011 The invention is based on an arrangement hav- s 
ing a microprocessor and a swHched-mode power sup- 
ply with a control loop, the switched-mode power supply 
having a normal mode and a low-power mode. e.g. a 
standby mode, wrth a burst mode. Arrangements of this 
type are used in television sets or video recorders, for io 
example. 

10002] In the low-power mode, switched-mode power 
supplies frequently use a so-called burst mode, in which 
the switching transistor is turned off completely at a low 
clock frequency, e.g. 100 Hz. during an ofl-phase. Dur- is 
ing the on-phase of the burst mode, the switched-mode 
power supply operates at its normal switching fre- 
quency, at which there is active control, e.g. 16 kHz. 
This means that the burst mode ensures that the 
switched-mode power supply transfers power to the so 
secondary side only during the short irrterval of the on- 
phase, in which the said switched-mode power supply is 
able to operate at a high switching frequency: as a result 
of this, a switched-mode power supply, in particular an 
isoiating-transformer switched-mode power supply, can ss 
be used to achieve very low standby powers. Switched- 
mode power supplies having a burst mode are dis- 
closed in EP-A 0 386 989 and DE-A-195 18 863. for 
exanple. 

[00031 This burst mode is produced either by a special 30 
switched-mode power supply IC or tty an additional cir- 
cuit an-angement on the primary side of the switched- 
mode power supply. 

[0004] The invention is l>ased on the object of speci- 
fying an arrangement which has a very reliable burst as 
mode and, in addition, reduces the circuit conplexity. 

BRIEF SUMMARY OF THE INVENTION 

[0005] This object is achieved by the invention indi- 4o 
cated in Claim 1. Advantageous developments of the 
invention are indicated in the subclaims. 
[0006] According to the invention, a switched-mode 
power supply having a control loop and having a nomial 
mode and a low-power mode with a burst mode is con- 4S 
nected to a microprocessor connection by means of 
which the said microprocessor controls ttie burst mode 
of the switched-mode power supply. Since devices such 
as television sets or video recorders usually already 
have a microprocessor anyway, tiie circuit complexity for so 
the burst mode is very low. This is particu^ly true in a 
switched-mode power supply with mains isolation if the 
control loop of the switched-mode power supply moni- 
tors a secondary output voltage, so that the output of 
the microprocessor can be connected directty to the ss 
control loop via one or more r^istors or possibly a tran- 
sistor stage. In battery-operated devices without mains 
isolation, the arrangement can be designed in the same 



[0007] This means that the microprocessor is able to 
control the clock frequency and the duty cycle of the 
burst mode direcUy without an analogue/digital con- 
verter, for example using TTL logic. 
[0008] A fixed duty cyde can be defined for the burst 
mode by the microprocessor, which provides steady 
burst-mode operation even with very low standby pow- 
ers, such as 2 watts. By changing the clock frequency 
and the duty cycle, the switched-mode power supply 
can be matched quicWy to changes in conditions. The 
t)urst mode can be started in a controlled manner when- 
ever a user switches the appropriate device to the low- 
power mode, and is not produced indirectly, as is pres- 
ertly the case in a television set, for exanple. where 
turning off the deflection and the video stages, which 
causes the output voltages of the switched-mode power 
supply to rise, initiates the low-power-mode. 
[0009] In the low-power nrKxle. the microprocessor- 
controlled burst mode can also reduce the output volt- 
ages considerably, for exanple to 50%. In a television 
set. this can produce a soft picture collapse. For this 
type of use. when a user switches the television set to 
low-power mode, the microprocessor f irstiy reduces the 
system voltage and only then, after a delay, turns off the 
deflection and tfie video circuit. Without tiiis procedure, 
tiie picture tube of the television set would light up 
briefly. When switching from low-power mode to normal 
mode, the deflection and tiie video stage are switched 
on after a delay, and only after tiie output voltages of tiie 
switched-mode power supply have stabilized. This 
means tiiat faults in tiie deflection cannot occur when it 
is turned on, because, when it is turned on. its power 
consumption loads ttie ou^sut voltages of tiie switched- 
mode power supply signif icanfly. so tiiat voltage fluctua- 
tions can occur. 

[001 0] In addition , ttie microprocessor-controlled burst 
mode reliably handles an overload, caused by a short 
circuit, for exanple. In the previous burst mode, ttie 
switched-mode power supply would change over to ttie 
normal mode in the event of a short circuit, because the 
higher power requirement causes it to assume that ttie 
television set has t>een switched to normal mode, in ttie 
microprocessor-controlled burst mode, on ttie other 
hand, the burst mode is defined to be fixed, and change- 
over is possible only as a result of a user command via 
the microprocessor. It is likewse impossible for tiie 
awitohed-mode power supply to change to the burst 
mode unintentionally, for example if ttie power con- 
sumption in the normal mode is very low tor a short 
time. Since the burst mode is initiated indirectly in previ- 
ous designs, never directty by a user, the logic decision 
for tiie switched-mode power supply to change to tiie 
required low-power mode is never as reliable as when 
there is direct input via the mk:rcprocessor. 



2 



EP 0 964 503 A2 



BRIEF DESCRIPTION OF THE DRAWINGS 

[001 11 The invention is explained in more detail below 
by way of example, using exemplary embodiments illus- 
trated in the figures. 

Figure 1 shows a switched-mode power supply with 
a control loop connected to a miaoprocessor. and 
Figure 2 shows a drive stage for connecting an out- 
put of a microprocessor to a control loop. 10 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0012] The switched-mode power supply shown in is 
Figure 1 operates on the flyback-converter principle and 
has its input connected to a mains voltage UN which is 
converted by means of a rectifier G1 and a capacitor 3 
to a smoothed DC voltage (voltage Ul). The swrtched- 
mode power supply contains a transformer Tr with a pri- so 
mary winding W1 , connected in series with the voltage 
Ul and a switching transistor T1. In this exemplary 
embodiment, the driver stage of the switching transistor 
Tl is produced by an integrated circuit 7. although other 
solutions, with discrete transistor stages which can 25 
operate both in free-running and synchronized fashion, 
are also possible. A resistor 8 connected to the voltage 
Ul is used to enable the switched-mode power supply 
to start up. During operation, the switched-mode pw^er 
supply is rtself supplied with voltage by m^ns of an 3o 
auxiliary winding W4. a diode D12. capacrtor 9 and 
resistor 10. The switching transistor Tl is operated by 
the integrated circuit 7. lor example using a square- 
wave signal 6 at a frequency usually higher than 16 kHz. 
since the switched-mode power supply is not able to 35 
cause any audible noises in this frequency range and 
the transformer becomes more compact at a higher fre- 
quency. 

[00131 The switched-mode power supply uses sec- 
ondary windings W2 and W3 of the transformer Tr to 40 
produce output voltages U2 and U3, which are 
smoothed by rectifiers G2 and G3 and capacitors 17 
18 The output voltages U2 and U3 are stabilized by a 
control loop, the control loop being connected to the 
output voltage U3 in this exemplary embodiment. Iri this 45 
instance, the control loop is represented in simplified 
form by a resistor 14 and an optocoupler 13. and trans- 
mits an analogue signal to a control input 1 of the inte- 
arated circuit 7. The microprocessor 16 can use a digital 
signal, for example a TTL signal, from its output 19 to so 
start the burst mode and the normal mode of the 
swrtched-mode power supply directly, 
tool 4] In the exemplary embodiment shown in Figure 
1 mains isolation is produced by the transformer Tr and 
the optocoupler 13. the windings W1 and W4 be^g 55 
arranged on the primary and the windings W2 and W3 
being arranged on the secondary. Other refinements, 
such as the use of a transformer instead of the optocou- 



pler 13 or transmission of the control signal via the 
transformer Tr in the off-phase of the switching transis- 
tor T1 are also possible. In battery-powered devices, 
the arrangements produced using a microprocessor 16 
and a switched-mode power supply wHhout mams isola- 
tion. 

[00151 Figure 2 shows the secondary control loop, 
based on the voltage US to be regulated, and the sec- 
ondary circuitry of the optocoupler 13. Two transistor 
stages T2 and T3 are used to amplify fluctuations in the 
output voltage U3 and transmit them to the input 24 of 
the optocoupler. In this exemplary embodiment, the out- 
put I90f the microprocessor 1 6 is connected to the con- 
trol loop via a simple transistor stage 21 comprising a 
transistor T4 and two resistors 22. 23. Using a TTL sig- 
nal, the microprocessor 16 can switch between low- 
power mode and normal mode: when the output 19 
switches to "0" or 'low", then the transistor T4 is off and 
the voltage U4 at the base of the transistor T3 is high, so 
that the transistor T2 is on and. as a result, the output 
voltage U3 is actively controlled. If the output signal 
from the output 19 is "high", then transistor T4 is on and 
therefore pulls down the base voltage U4. This turns on 
the transistor T3 fully, so that a maximum signal is trans- 
mitted via the optocoupler 13. as a result of which the 
switched-mode power supply turns off. 



Claims 

1. Arrangement having a microprocessor arid a 
switched-mode power supply with a control loop, 
said switched-mode power supply having a normal 
mode and a low-power mode with a burst mode, 
characterized in that the microprocessor is con- 
nected to the control loop via an output by means of 
which the microprocessor controls the burst mode 
of the switched-mode power supply. 

2 Arrangement according to Claim 1 . characterized in 
that the switched-mode power supply has mains 
isolation and in that the control loop of the swttched- 
mode power supply monitors a secondary output 
voltage. 

3. Arrangement according to Claim 2. characterized in 
that the microprocessor is arranged on the second- 
ary side, in that the output of the microprocessor is 
connected to the loop on the secondary side, and in 
that the microprocessor uses a resistor network 
and/or a transistor stage to control the clock fre- 
quency and the duty cyde of the burst mode 
directly, for example using TTL logic. 

4 Arrangement according to Claim 1 . 2 or 3. charac- 
terized in that the dock frequency and the duty 
cyde of the burst mode are permanently stored in 
the microprocessor. 
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5. Arrangement according to one of the preceding 
Claims, characterized in that the duty cyde of the 
burst mode is chosen such that the output vottages 
of the switched-mode power supply are markedly 
reduced, for example to 50%. 

6. Arrangement according to Claim 5. characterized in 
that the arrangement is located in a television set 
and in that the deflection circuit and the video circuit 
are turned off when the low-power mode is started 
only if the output voltages of the switched-mode 
power supply are markedly reduced, and in that 
when changing over from the burst mode to the nor- 
mal mode, the deflection circuit and the video circuit 
are turned on after a delay 
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(54) 

(57) In an arrangement comprising a switched- 
mode power supply with a control loop and a microproc- 
essor, the switched-mode power supply has a normal 
mode and a low-power mode with a burst mode. The 
microprocessor is connected via an output to the control 
loop and uses this to control the burst mode of the 
switched-mode power supply directly The control loop 
of the switched-mode power supply monitors, in partic- 



ular, a secondary output voltage, so that the output of 
the microprocessor is connected to the control loop, for 
example via a simple resistor network or a transistor 
stage. The clock frequency and the duty cycle of the 
burst mode are permanently stored in the microproces- 
sor and can be defined lor the switched-mode power 
supply directly, for example using TTL logic. 
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